Increased expression of matrix metalloproteinases in the murine zymosan-induced multiple organ dysfunction syndrome.
Matrix metalloproteinases (MMPs) have been implicated as mediators of tissue damage in several inflammatory diseases. Since the multiple organ dysfunction syndrome (MODS) is thought to result from systemic inflammation, overactivation of MMPs could contribute to the organ damage observed. The expression and activity of several MMPs were studied in a murine model for MODS. Sixty mice were given an aseptic intraperitoneal injection of lipopolysaccharide, followed, after 6 days, by zymosan. At days 2, 5, 8, 12, and 16 after the injection of zymosan, the liver, lungs, spleen, and kidneys were collected from groups of mice for either RNA extraction, gelatinase zymography and collagenase (MMP-1 and -13) assays (six mice per time point), or immunohistochemistry (three mice per time point). A group of nine mice did not receive zymosan and acted as controls. The expression of MMP-2 mRNA in zymosan-treated mice was strongly up-regulated in liver tissue only. For MMP-9, this was the case in all organs examined. Quantitative gelatin zymography demonstrated the near complete absence of any gelatinase activity in tissues from control mice. However, in the liver, lungs, and especially the spleen of zymosan-treated animals, significantly increased activity of proform and active MMP-2 and -9 was observed with time. Overall, MMP-1 and -13 activities were very low in all samples from the liver and lungs. In the spleen, however, high levels of MMP-1 and -13 were observed in zymosan-treated animals. Immunohistochemical staining for MMP-2 was detected in the liver and spleen, but not in lung and kidney tissue of zymosan-treated animals. Staining for MMP-9 could be detected in liver, lung, and spleen tissues of zymosan-treated mice. For both MMPs, staining appeared to be limited to phagocytes. In conclusion, the data suggest a role for MMPs, especially MMP-9, in the pathogenesis of MODS.